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AUTHORS: Gaponenkov, %.K., Abros'kina, S.A. SOV/80-32-2-54/56 


sth peers 
TITLE: Investigations of the Albumens of Winter Rye (Issledovaniya 
belkov ozimoy rzhi) 


PERIODICAL: Zhurnal prikladnoy khimii, 1959, Vol XXXII, Nr 2, 
pp 465-467 (USSR) 


ABSTRACT: Winter rye of the new type "Voronezhskaya SKhI" was tested on 
the experimental field station of the Voronezh Agricultural 
Institute. ‘The data of the Tables 1 and 2 show that the con- 
tent of the different albumen fractions is higher than in the 
rye type "Lisitsyna". Considering its productivity and quality 
it can be recommended for the Central Chernozem Zone of the 
USSR. 
There are 2 tables and 4 Soviet references. 

ASSOCIATION: Voronezhskiy sel'skokhozyaystvennyy institut (Voronezh Agri- 
cultural Insitute) 

SUBMITTED: January 20, 1958 
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"A Dynamic Model of & Comutator Machine rie 
A. V. Gaponov, Physicotech Inst, Gor'kly State U 


"Dok Ak Nauk SSSR" Vol 62, Ko 5, pp 719-123 


Gaponev proposes & dynamic model of 4 comnutator 
machine which Naccurately shows its typical elec 
and mech properties ." He says the linear model 
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Gaponov, A. V. Nonholonomic systems of S. A. Caplygin 
and the theory of commutator electrical machinery. 
“~ Doklady Akad. Nauk SSSR (N.S.) 87, 401~404 (1952). 

(Russian) 

The paper considers electric networks made up of three- 
dimensional conductors [without capacitance?] in which 
the current distribution is known (making for a finite 
number of independent current parameters) and which have 
a finite number of mechanical freedoms. Without proofs 
and explanation of notations, the author claims that the 
equations of motion and current distribution assume the 
Lagrangian form, with Caplygin-type corrective terms if 
commutators are present (in this case the.electric constraints 
are non-holonomic). The specialization of these equations 

for an electric generator is indicated. A. W. Wundheiler. 
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| L-aponov, AV, Ona dynamical model of the generaly.,4h 
cory of clcetrical machines, ~Doklady Akad. Nauk}: 


| SSSR (N.S.) 89, 45-48 (1953). (Russian) | 
| _ This aketchy paper applics the ideas of another one [sames |... 
! Doklady (N.S.) 87, 401-404 (1952); these Rev. 14, 825] - 
‘ to the “concrete” problem of an idealized, completely linear,: 
t - Yol, 14 No. il electrical “parent” machine whose stator and rotor arc: 
Deo. 1953 . ; : i represented by two infinitely long and infinitely thin coaxial: ae 
Mathematical Physics | j cylindrical shells with distributed surface currents parallel > * 
“| 
| 
i 


‘ 


Mathematical Reviews 


to their common axis (these currents represent those in the) 
winding). The currents are assumed to be developable into! 
| Fourier series in the aziniths @ and @’ on the stator and the 
i rotor, both measured from axial planes fixed in the reapec-| - 
© tive cylinders. The coefficients of these series are regarded F 
as generalized velocitics of a Lagrangian system with aj 
: : countable number of freedoms (the Lagrangian is the sum]. ° 
H of the kinetic and magnetic energy). The, validity of the] : 
_ (infinitely many) Lagrange equations is assumed. lf the} po 
j rotor cttrrent is expressed in terms of the stator angle 6, the: © ! 
{ coefficients of the expansion are recognized as nonholonomic! 
general velocities, and the validity of the Boltzmann-Hamed : 
equations is daimed for them, The author elects to regard! 
the Whichine with & finite momber of coils in Ue winding aa, 
the Wateaise ef imposing infiditely many constraints oA the 
“pata machine, with a finite degree of freedom resulting. 
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These constraints are nonholonomic if there are commuta-! 
tors. One gets the impression that the author considers 
postulating the validity of the equations for the infinitely 
many parameters of the “parent” machine logically prefer- 
able to doing this for the finite number of parameters of the 
“constrained” machine. ‘This scems the more strange that) 
the parameters of the “parent” machine are not even 
“normal” (separated), as is the case in the Rayleigh method 
for vibrations of continuous systems. Another strange re- 
mark is thalG. Kron's primitive” network (a finite number 
of disconnected coils) is not acceptable as the “parent! 


machine because it lacks “conercte physiest meaning. 
Pome enen AL Vs Wrndheiler (Chicago, Mb). 
a aude au 
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Gapovoy, ALY. 
USSR/Technical Fhysics - Theory of UHF Radio 


_ Card Wt ea x 
Authors : Gaponov, A. V. and Levin, M. L, 
Title t Regarding the theory of thin antennas of endo-oscillators, 


 Perlodical t Dokl. AN SSSR 94, 6, 1193 - 1196, 21 Apr 1954 


Abstract : A solution of the problem of excitation of thin antennas of an 
endo-oscilator is given. 


Institution eeee 
Subaitted + 15 Feb 195k 
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GAPONOV-GREKHOV, Andrey Viktorovich. 


for'kiy Polytechnic Inst imeni Zhdanov. Academic degree of Doctor 
of Physical and Mathematical Sciences, based on his defense, 22 
March 1955, in the Council of Leningrad Polytechnic Inst imeni 
Kalinin, of his dissertation entitled: "Dynanic models of Electric 
Machines presented in competing for the academic degree of Candidate 
of Sciences and for the academic title of Docent for the chair: 
"Radiotechnics." 


Academic degree: Doctor of Sciences 
Academic title: Docent 


SO: Decisions of VAK, List no, 15, 25 June 55, Pyulleten' MVO SSSR, 
No. 15, Aug 56, Moscow, pp. 5-24, Unel. JPRS/NY-537 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514310010-6" 


"APPROVED FOR RELEASE: 07/19/2001 CIA- DP86-00513R000514310010-6 


ne ee er 


rhe 


tof po ONG tee 7 te 
USSR/Physics + Antennas FD-3114 
Card 1/1 Pub. 153 - 13/2h 
Author : Gaponov, A. V. 
SO SF tsa 
Title : Theory of thin antennas in field resonators 


Periodical : Zhur. tekh. fiz., 25, No 6 (June), 1955, 1069-108h 


Abstract ; The author considers the free oscillations of a field resonator within 
which are situated thin metal antennas and in the walls of which are 
cut thin slits. He obtains formulas for the natural frequencies and 
the eigenfunctions of such a system, and also for the decrement of 
damping and goodness of the resonator. He uses the obtained results 
for solving the problem of the excitation of a field resonator by thin 
antennas. Twelve references: e.g. G. Y. Kisun'ko, Elektrodinamika 
Polykh sistem VKAS, 1949; A. A. Samarskiy, DAN SSSR, 63, 661, 1948; 

M. L. Levin and A. V. Gaponov, DAN SSSR, 95, 1193, 1954; A. I. Akhi- 
yezer and G. ‘Ya. Lyubarskiy, ZhTF, 2h, 1697, 1954; Vv. B. Shteynshleger, 
DAN SSSR, 65, No 5, 1949; Ya. N. Fel'd, "Principles of theory of slit 
antennas," Sov. radio, 198. 


Institution 


Submitted November 11, 1954 
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USSR /Physies - Antennas FD-3115 
Card 1/1 Pub. 153 - 1h/ah 
Author : Gaponov, A. V, 
WER STO TTI "sy 
Title + Excitation of field resonator by thin antennas 


Periodical + Ghur, tekh. fiz., 25, No 6 (June), 1955, 1OB-1099 


Abstract : The author solves the problem of the excitation of a thin resonator 
by thin antennes in the case where the current distribution in the 


the finding of the currents established in antennas under the action 
of given lateral currents and fields. The author thanks M. L, Levin 
and M. A. Miller for discussions of problems. Five references: e.g. 
M.A. Miller, Vv. Ny, Pobedonostsev, I. F. Belov, Uch. zap. GGU 
[Scientific note of State Gorkiy University], 27, 135, 1954. 


Institution : 


Submitted + November 11, 1954 
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effect on the pro oparation of em. -waves of / YEH¥C 


random ehomecaddiies in transmission 
<Hnes with periedic-profile guide surfaces is 
considered. _theorelically: using equivalent, 
. cireuits.. The treatrient tcada to a difference 
equation of the second order’ with random 
.coeificlents which, }s solved by pertubation 
methods, © Formylae are obtained for the 
dispersion of the reflec ection coefficient at the 
— entrance te the inhontogenecus section of 
the line. Examples considered include a 
comb ara line wae an Hnterdigital systen 
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USSR/Radiophysica - General Problems, I-1 

Abst Journal: Referat Zhur Fizika, No 12, 1956, 35238 
Authors Gaponov, A. V, 


nc a 
Institution; None 


Title: Method of Superimposin 
@ Ideal Couplings in G 
Electric Machines ioe eneral Theory of 


Original 
Periodical; Uch. zap. Gor'kovsk. une-ta., 1956, 30, 142-158 


Abstract: None 
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AUTHORS: Geponovy » A+ Ve» Miller, ue A. 56-1-44/56 

TITLE: On the Potential Wells for Charged Particles 4n a High- 
-Frequency Electromagnetic Field (0 potentsial !nykh yamakh 
dlya zaryazhennykh chastits v vysokochastotnom elektro- 
megnitnon pole) 


PERIODICAL: Zhurnal Bxeperimental'noy i Teoreticheskoy Fiziki, 1958, 
Vol, 34, Nr 1, pp. 242-243 (USSR) 


ABSTRACT: Ae ia well-known there exist no absolute maxima and minima 
of the potential in an electromagnetic field in solenoidal 
domains, which excludes the possibility that a charged 
particle remains in the state of stable equilibrium. This 
fact also prevents the possibility of the localiaation of a 
particle, provided that under localization a state is under- 
stood it: which a particle with an energy staying below a 
certain Limit can leave a limited domain under no initial 
conditions whatever. This statement, however, does not apply 
to the cnse of a high-frequency electromagnetic field where 
the particle (as shown here) can be lgcalized. The authors 
investigzte a particle with the charce e and with the mase 
m which moves in the outer electroma.ne*ic field 
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E (r,t) » B(r)et”* , H(ryt) » H(r)et*, In nonrelativistic 
approximation the equation of moti-n reais ¥ = vE(r,t) + 
+(y/c) [F H(¥F,t)], where y= e,’m applies. At 2 sufficiently 
high frequency wof the outer fieli the solutions of the 
jJust-menticned equation can be represente’ in the form of 

2 sun of a function r (t)slowly varying (with regard to the 
period of the oscillafions of the outer field) and of a 
function ¥)(t) oscillating with the frequency w. After 
averaging t.e above-mentioned equation over the period of 
the high-frequency field the following gquation is obtained 
for r’/(t): r_(t) = “7G > = (7/2u)"|EI“. By averaging over 
the tYme the force act n> wpon the particle becomes a 
potential force, where the potentixl of the force is pro- ‘ 
portional to the square of the mo'ulus of the electric field 
atrenth and is not dependent on the sign of the charge. 
There exists an infinite number of possibilities for the 
construction of the potential wells for d (tr). The sinpleat 
of then is realized in the quasielectrostatic multipole 


fields. In order to determine the nature of the motion of 
the particle within the potential well, the authors 
investigate the first integral of the last-mentioned 
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On the Potential Wells for Charged Particles in a High-Frequency 56-1-44/56 
Electromagnetic Field 


— 
equations. When E = O applies in the center of the potential 
well, the perticles with an energy of = ¥ are localized 
within a certain domain on whose boundariés the conditions 
Lu? /yl> 1 EL > 2a(V /\yl)'/2 are valid. It is also possible 
to build up threediensional potential wells of unidimensimal 
and two-dimensional potential wells. There are 3 references, 
2 of which are Slavic. 


ASSOCIATION:  Gor'kiy State University | (Cor'kovskiy gosuderstvennyy 
universitet) 


SUBMITTED ; October 15, 1957 
AVAILABLE: Library of Congress 
Card 3/3 
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AUTHORS; 


TITLE: 


PERIODICAL: 


ABSTRACT: 


HLA 


~Gaponov, A. V., Miller, li. A, SOV/56-34 -3- 36/55 


On the Use of Moving High-Frequency Potential Wells for the 
Acceleration of Charged Particles (0b ibpol'zovanii dvizhush- 
chikhsya vysokochastotnykh potentsial'nykh yam dlya uskoreniya 
zaryazhennykh chastits) 


Zhurnal Eksperimental'noy i Teoreticheskoy Fisiki, 1958, 
Vol. 34, Nr 3, pp. 751-752 (USSR) 


When using oscillations of different frequencies generally a 
potential relief ort) changing with increasing time is ob- 
tained. This way especially an accelerated motion of potential 
wells can be realized and consequently charged particles local- 
ized in such wells can be accelerated. The authors investigate 
2 wave running in opposite directions (+2). With equal frequenc- 
ies and amplitudes they form a standing wave 9 (X1¥ 92) Jeiw » where 
© (x,y,z) is a real function. The potential corresponding to 
this field may give absolute minima. For the reason of a dis- 
placement of the rotential wells on the z-axis the phase of one 
of the oppositely running waves must be changed. The authors re- 
strict themsslves to a non-relativistic motion|Ag|((@, and ne- 
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On the Use of Moving High-Frequency Potential Wells for the ‘SO¥/56-34-3-36/55 
Acceleration of Charged Particles 


glect the difference in the structure of the fields of 
eee es ruRpyne waves, Then the expression E = Eo (X9¥ 92 - 
- vit)eti@t-2Ah) i, obtained for the whole field, where 24h = 
= nta;) - h(4)) holds, and where h({) denotes the propagation 
constant. The potential corresponding to this field has the 
form i) = Go(xs¥1z - v,t). The velocity v_ = 2A6y [n (4), ) -n( 4, )) 
of the displacement of the potential wells is proportional to 
the difference of the frequencies of the oppositely running 
waves so that the capture and the subsequent acceleration of 
the particle can be realized by a change of the frequency of 
the generator exciting one of these waves. When the velocity 
Vo is relativistic the potential wells in the corresponding 
supply system are a little deformed. However, the velocity of 
their displacement also then satisfies the last mentioned re- 
lation. As the particle to be accelerated in the corresponding 
supply system constantly oscillates with the frequency of the 
external field the degree of efficiency of such an accelerator 
is smaller than that of a normal linear accelerator. The here 
discussed accelerators with high-frequency potential wells 
have, however, alsc their advantages. First of all in the use 
of transverse magnetic waves there is no necessity of an 
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‘On the Use of Moving High-Frequency Potential Wells for the SOV/56-34~3-36/55 
Acceleration of Charged Particles 


ASSOCIATION: 


SUBMITTED: 


Card 3/3 


additional focusing of the Particles in tha transverse cross 

section. As the capture and the acceleration of the rarticles 
do not depend on the sign of their charge this principle can 

also be used for the acceleration of quasineutral plésma con- 
centrations. After ell, waves with randon pha 

(greater and smaller than light 

also the usual snooth- 

periodic structures, 

E. 


Gor'kovskiy gosudarstvennyy universitet (Gor'kiy state University) 


November 25, 1957 
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J, 3/00 67539 

AUTHOR: | Gaponov, A.V. SOV/141-2~3-16/26 

TITLE: Excitation of a Transmission Line by a Non-rectilinear 
Electron Beam #1 As 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1959, Vol 2, Nr 3, pp 443 - 449 (USSR) 


ABSTRACT: The existence of a transverse component of velocity in 
a beam of electrons causes the convection current in the 
fixed system to have a non-sinusoidal density-variation 
with time. This considerably complicates the calculation 
of interaction with even a monochromatic wave. It is thus 
of interest to discover under what conditions the field 
excited in the line by the beam can be represented by the 
superposition of monochromatic normal waves and to express 
the amplitudes of these components in terms of beam 
parameters. A strict solution would use "waveguide 
equations" but for simplicity the quasi-state approximation 
will first be used. The line and boam are shown in Figure l, 
where it is assumed that the transverse dimension of the 


line, ad , and the fundamental wavelength in it, 4h are 
Card 1/3 
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SOV/141~2-5=-16/ 26 
tilinear Electron Beam 


so small that the electric field can be calculated from 

the potential in Eq (1). The “telegraph equations", 

Eqs (2), become an inhomogeneous wave equation in voltage 
after elimination of the current term, ieee Eq (4). It 
follows that a monochromatic wave will be excited in the 
system if the space charge M(z,t) is a sinusoidal function 
of time. This is not generally so but in the majority of 
practical cases the wave amplitude is such that the field 
due to space charge can be neglected as a first approximation. 
However, starting from Eq (3), integrating with respect to 
time under the integral sign and using the continuity 
conditions, M(z,t) may be easily expressed through the 
longitudinal and transverse components of current density 
in the beam, Eq (6). For a thin beam this simplifies to 

Eq (7). The wave equation may now be written as Eq (9). 

The result may be generalised for any cylindrical structure 
using the "waveguide equations". Eq (16) gives the ampli- 
tudes of the normal waves, while Eq (19) is a similar 
expression in terms of electron position. 

There are 1 figure and 4 Soviet references. 
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ASSOCIATION: i 

eas radiofizicheskiy institrt yej 

of Paci om universitetsa (Radiophysic. Res eee 
Solel Ge eats eae phy ——SSearch Institurs 
SUBMITTED: May 17, 1959 to 
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AUTHOR: _Gaporiov, A.V. SOV/141-2-3-17/26 \ 
I? =| Rew 
TITLE: The Interaction of Non-rectilinear Electron Beams with 
Electromagnetic Waves)in Transmjssion Lines, 5 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
- 1959, Vol 2, Nr 3, PP 450 - 462 (USSR) 


ABSTRACT: It is usually assumed that in the absence of the high- 
frequency field the electron trajectories are rectilinear. 
It is known that static modulation of the beam velocity 
causes essentially different effects when interaction takes 
place. By using one of the fast -spatial harmonics of the 
beam it is possible to have interaction with an undelayed 
waveguide mode. A periodic structure may still be used, not 
for delaying the wave but for modulating the electron beam. 
Careful focusing is also necessary. There is, therefore, @ 
practical advantage in considering an alternative form of 
beam modulation not requiring an intricate periodic. 
structure. The most convenient method is the use of a 
uniform, constant magnetic field. The analysis is based on 
formulae derived in the author's paper published in this 

Card 1/4 issue (Ref 6). If the high-frequency field is considered 

as a perturbation, the solution to the equation of motion ,}o" 
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can be expanded as a Series and the first approximatior 
is given by Eq (26). The latter applies to two classes of 
system. The first has a non-uniform periodic electrostatic 
: field along the z-axis and zero magnetic field; it has 
been studied in Rafs 4, 5. The second has uniform static 
fields and , in a particular case, Zero electric field. The 
spatial modulation is achieved by the beam being trochoidal 
or helical. The perturbation equation for the arrangement 
of Figure 1 is Eq (6), having the solution, Eq (10). The 
most general. solution, however, is the sum of this and the 
solution to Eq (6) as a homogeneous equations For a thin 
helical beam, Eq (10) becomes (10a). To obtain the 
dispersion equation for the general case of crossed electric 
and magnetic fields the results derived earlier (Ref 6) are 
used. Only the most interesting practical case, of feeble 
currents, is treated since it is then only necessary to take 
into account interaction of the electron beam with the 
synchronised normal wave. The dispersion equation for a 
Card 2/4 trochoidal beam is Eq (19); the result for a helical beam 
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is of the same form. Compared with the corresponding 
formula for an ordinary travelling wave tube the only 
difference is the numerical value of the interaction 
impedance K_. Amplification and generation is possible 
in association with waves in smooth-walled guides. This 
is referred to as Type O interaction and requirc: non~zera 


coefficients G - If, however, G = 0 , the mode of 
xm xm 


interaction is different, called Type M and the dispersion 
equation is Eq (20). In spite of the furmal similarity 
between the results for helical and trochoidal beams the 
mechanism of interaction is essentially different. The 
following examples are described in detail: 
1) a helical beam directed along a magnetic field in the 
field of a slow TM wave; 
2) a helical beam with an undelayed TE wave; 
3) a trochoidal beam in crossed electric and magnetic 
fields in the field of a slow TM wave; 4 
&) a trochoidal beam with an undelayed TE wave. 

Card 35/4 In the majority of cases, Type M intoraction is not as Ca 
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AUTHORS: Bokov, V.M. and Gaponov, A.V. 
— ee 
TITLE: Type "Oo" Interaction in Systems With Centrifugal 


Focusing 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1959, Vol 2, Nr 5, pp 831 - 833 (USSR) 


ABSTRACT: Previous studies have dealt with interactions between 
an electron beam and either a longitudinal magnetic 
field or crossed electric and magnetic fields. Electron 
motion in a centrifugal electrostatic field is described 
by Eq (1). Using the method of perturbations the 
effective electric field is Eq (2) and the component 
vectors are Eq (3). Fora sufficiently weak electron WY 
beam the resonance condition for interaction with one 
of the normal waves is Eq (4) and an approximate dis- 
persion equation is Eq (5). If the conditiorw of Eq (3) 
are now satisfied the type "0" interaction in a centri- 
fugal field is Eq (6). Two examples are now evaluateds 
in the first a coaxial transmission line has a negligibly 
small inner conductor with a positive potential with 
Cardl/2 respect to the outer tube and a spiral beam interacts 
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TITLE: etter to the Editor 


PERIODICAL: Izvestiya vysshikh uchebnykh zZavedeniy, Radiofizika, 
1959, Vol 2, Nr 5, pp 836 - 837 (USSR) 


ABSTRACT: In the author's article "Interaction of Non-rectilinear 
Electron Streams ith Electromagnetic Waves in Trans- 


mission Lines" -‘in this journal, 1959, Vol 2, Nr 3, 

Pp 450, the propagation of waves was considered in waveguide 
systems threaded by Spiral or trochoidal beams. In 

deriving the dispersion equation a non-relativistic "4 


expression was used for particle motion in the beam. 
A subsequent examination of the relativistic correction 
Shows that while the interaction mechanism is not 
essentially changed there is the possibility of an effect 
connected with the azimuthal bunching of particles rotating 
in a constant magnetic field. The dispersion equation 
describing a type "0" interaction is Eq (1), where B is 
the electron velocity normalized to that of light. The 
detailed modifications to the previous article are small 
Cardl/2 and are given. 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514310010-6" 


CIA-RDP86-00513R000514310010-6 


| ore ce een RET SRST IAT 


"APPROVED FOR RELEASE: 07/19/2001 


68562 
8/141 
Letter to the Editor Bo ano, 002/05/026/ 026 


V.V. Zheleznyakov is thank 
ed for drawin i 
the need for the correction. Bees eae 
There is 1 Soviet reference. 


SUBMITTED: October 19, 1959 


CIA-RDP86-00513R000514310010-6" 


APPROVED FOR RELEASE: 07/19/2001 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514310010-6 


AUTHORS: 
TITLE: 


ory oT Ba SETS 


SOV/J09-— ~ ~~ 3-22/28 
A.M. Belyantsev, A.V. Gaponov, ¥.V. 4agryadskiy 


A Delay System of the "Counter-Stub" Type for Travelling- 
Wave Amplifiers (Zamedlyayushchaya sistema tipa . 
Vstrechnyye shtyri" diya usiliteley s begushchey volnoy) 


PERIODICAL: Radiotekhnika i Elektronika, Vol 4, Nr 3, 1959, 


ABSTRACT: 


Card 1/5 


pp 503-516 (USSR) 


The possibility of employing a counter-stub system (of th 
type illustrated in Fig 1) was mentioned by Peense in ‘ 
1952 (Ref 1), Here the problem is investigated in some 
detail. It is assumed that a counter-stub system of the 
type shown in Fig 1 can be represented by means of an 
equivalent circuit which consists of a parallel-conductor 
transmission line with capacitances connected across the 
line at spacings 1. The circuit is shown in Fig 3. 

The scattering equation of the system is given bys 


7 C, + G. kc 
cos Sp = cos kl /1 + Z2._vo\_. ST 
P f 5a 3; sin kl, (1) 


where k is the wave number, 1 is the length of the 
Stubs, C, and o are the capacitances between the 
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stubs and the "base", respectively; C is the 
capacitance between neighbouring stubs (per unit length); 
joCp = jBp is the equivalent capacitance of a node, The 
above circuit does not take into account the cross- 
coupling capacitances of the system. If these capaci- 
tances are taken into account. the equivalent circuit 
becomes more complicated and is in the form of the diagram ‘ 
Shown in Fig 4, For this case the characteristic equation 
of the system is given by: 


m+1 A ae 
Co th siné = 
poe - O ne C, sin 5 ; 
eee : m+ (2) 
Co + > c sin? Di(p+ 7) 


where C, is the capacitance (per unit length) batween the 

stubs which are situated at distances nD/2 from each 
Card 2/5 Other. The summation in Eq (2) is carried out up to the 

values of n such that the exoss-coupling capacitances 
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become negligible. For the counter-stub system in which 
the "hairpins" are displaced vertically (see Fig 2) or 
with i cart whose teeth have different cross-sections 
(see Fig 5), the scattering equation is given by Eq (4), 
The meaning of the various symbols in Eq (4) should be 
clear from Fig 5, The scattering curves for two different 
Systems with displaced and differing "hairpins" are shown 
in Figs 6 and 7. Fig 6 corresponds to the system with 
Similar but displaced "hairpins"; curves (1) and (3) of 
the figure are corroborated by some experimental points. 
Fig 7 illustrates a system in which the "hairpins" have 
different cross-sections, It was found that a decrease in 
the scattering and an increase in the transmission band- - 
width of the system could he obtained, if one of the 
"hairpins" was removed (screened) from the "base", 
Examples of such systems are illustrated by the scattering 
curves of Fig 8. The relative magnitude of the electric 
field in a counter-stub system can be represented by the 
So-called interaction impedance or coupling impedance. 

Card 3/5 This is defined by: 
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m pm 
ms Ea Bg (6) 
8 ane P 
where Bo and BB are the spatial harmonics of the 


electric field component, which interact with the electron 
beam of the system; bg is the propagation constant of 
the m-th harmonic, while P is the power carried by the 
wave, The coupling impedance of the circuit shown in 
Fig 3 is given by Eq (10'). where the first term is 
defined by Eq (10"), The coupling impedance of the 
system shown in Fig 7, in which the first fundamental 
harmonic is "separated", is given by Eq (14'), On the 
other hand, in the systems where the "hairpins" are dis- 
placed in the horizontal plane, the impedance is also 
given by Eq (14'), except that the amplitude is represen- 
ted by Eq (15). The amplitudes of the coupling impedance 
for the first harmonic of the system shown in Fig 7 is 
Card 4/5 illustrated in Fig 10, Fig 11 shows the coupling 
impedance of a system with horizontally displaced ae 
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"hairpins", The coupling impedance of the system was also 
measured experimentally, and the results are shown by the 
lower curve of Fig 12; the upper curve of Fig 12 was 
calculated; this is in poor agreement sith the experi- 
mental data which is not Surprising since Eqs (13) and 
(14) should be regarded as comparatively rough approxi- 
mations, On the basis of the above analysis, it is 
concluded that the counter-stub systems vith separated 
fundamental waves can be successfully em )loyed in 
travelling-wave amplifiers operating at 2m wavelengths. 


The method of evaluating the dispersion sharacteristics 
proposed by the author is comparatively simple and is 
sufficiently accurate for most practical applications, 
Card 5/5 there are 12 figures and 5 references, 2 of which are 
English, 2 Soviet and 1 French, 
SUBMITTED: July 9, 1957 
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TAD Een ee Tad 


Letter to the Editor, A Reply to the Lette: Written by 

B. V. Braude on the Subject of a Paper by tue Authors, Entitled 
"On Integration of an Equation for Currents tn the Theory of 
Metallic Antennue" 


Zhurnal tekhnicheskoy fiziki, 1959, Vol 29, Nr 10, p 1291 (USSR) 


In their reply to the letter by Braude, B. '., the authors of 
the paper state that apparently Braude, B. t., somewhat modified 
his original views with which the authors did not agree and which 
were erroneous. There are 2 Sovict references, 
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elektromagnitnykh volnakh vy ferritakh) 


PERIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 3, pp 957 - 958 (ussR) 


ABSTRACT: In the present "Letter to the Editor" the authors investigate 


in a mediym for the case in which induction 3 and field 
strength d i 


u(H) =%B/)H, Basing upon the Maxwell (Maksvell )equation 
and its partial solutions, the authors in the following 
investigate the boundary conditions holding for the field 
on both sides of the discontinuity, and subject the front 
of the electromagnetic shock wave to a thorough theoretical 
investigation extending, for the time being, to the simple 
case of a plane homogeneous wave in ferrite which is mnagneti- 
ged up to saturation point by a homogeneous magnetic field 
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Card 1/3 » Which is longitudinal with Tespect to the direction 
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of propagation of the wave. For the connection of 
(magnetization) and # (z,t) it holds that 


» ” = 

Ou/dt = {itt + H|-A M (efit, ny &]] (3) 
(y= magnetomechanical ratio for the electron spin, at/e = 
relaxation frequency), Further, the case tr, is subjected 


to a short investigation. As it is found inpossible to 
write down a Seneral solution of the Maxwell equation in 


dealing with the case of a steady plane shock wave. For this 
case it is easy to integrate the equation. Thekesult shows 
that H rotates round the direction of propagation of the 
wave z (precision angle #) with the velocity gy =4 /yt, 
wey H’cos @/sing' (H-4 nit cos @)}(0 = the anale between 


Moand 2, the primed quantities denote values at & great 
distance from the wave front, i.e. at2z2—-¥ _ @ ). Bx- 


Card 2/3 waves are described in 
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AUTHORS: Gaponov, A.V. and Freydman, G.I, . 
TITLE: On the Theory of Electromagnetic Shock Waven” in 


Non-Linear Media 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1960, Vol 3, Nr 1, pp 79-88 (USSR) 


ABSTRACT: The propagation of electromagnetic waves in ferrites and 
ferroelectrics is usually discussed in terms of the linear 
approximation, The present paper gives a detailed 
discussion of the propagation of plane uniform 
electromagnetic waves in non-linear media, ie media in 
which the magnetic induction B depends non-linearly 
On H. The paper is divided into the following sections, 
1. Simple waves ina non-linear isotropic uniform 
medium, Production of discontinuities, 

2. Conditions on the Discontinuity Surface, 

3. Structure of the Shock wave\front, 

4. Effect of the finite conductivity of the medium. 

The Maxwell equations are written down in the form given 

Card 1/5 by Eq (1) and (2); the relation between D and e¢ is 
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assumed to be linear. Special solutions of these 
equations can then be shown to be given by Eq (3) 
where c is the velocity of light in vacuum, 
Bb(H) = dB/dH and £(§) and f£)(§) are arbitrary 
functions determined by the boundary conditions, 
Eq (3) describes travelling waves such that each point 
on the wave profile moves with a velocity which depends 
on the magnetic field at that point, If the 
permeability decreases with the magnetic field, then 
those points on the profile at which the numerical 
magnitude of the magnetic field is large will move with 
a large velocity, Consequently, whenever the magnetic 
field increases (in its absolute magnitude) in a direction 
Opposite to the direction of propagation, the slope of 
the front will increase until the continuity of the 
field vector breaks down (Fig 1). If pp is nota 
monotonic function of H, the situation is much more 
complicated. The boundary conditions on the moving 

Card 2/5 shock wave-front are obtained by assuming that its Ye 
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velocity changes slowly in the case of a plane wave. 
The boundary conditions are given by Eq (6) and (6a), 
It-is shown that if the discontinuity in the travelling 
wave is a weak one, then the behaviour of the travelling 
wave can be discussed in terms of the special solution 
given by Eq (3) and the boundary conditions given by 
Eq (6a). The problem is thus reduced to the determination 
of the position of the discontinuity in a simple wave. 
Weak shock waves can only exist for a limited time. In 
order to discuss the structure of the front of an 
electromagnetic shock wave, the relation between 58 
and H and D and E must be known. In the present 
paper a simple case of a plane uniform wave propagated 
in ferrite magnetized to saturation by longitudinal 
uniform magnetic field is considered, If one neglects ; 
Card 3/5 internal fields, then the connection between the vA 
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magnetization and the magnetic field strength is 
given by Eq (14) (Ref 7). The structure of the 

front of the electromagnetic shock wave, ie the 
solution of Maxwell’s equations subject to Eq (14), 
Cannot be carried out ina general rorm. However, 
the present paper succeeds in deriving the corresponding 
solutions for a stationary plane shock wave. It is 
shown that the frequency of 

field components in the region of the front of the 
shock wave depends mainly on the magnitude of the 
magnetic field in the wave, The length of the front 
is reduced as the magnetic field increases, The 
Character of the structure of the front of the shock 
wave is determined only by the properties of the 
medium, There are & figures and 12 references, 10 of 
which are Soviet, 1 English and 1 French. 
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AUTHORS 3 Bokov, V.M. and Gaponov. A. 
TITLE; Theory of a Travelling-wave Strophotron 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Radiofizika, 1960, Vol. 3, No. 5, pp. 826 ~ 836 


TEXT: The so-called strophotron (Refs. 4, 5) is an example 
of a system with anharmonically excited oscillations, which 
employs the electrons oscillating in an electrostatic 
potential well along a stronguniform magnetic field. A 
simple model of a strophotron (described in Ref, 4) is 
illustrated in Fig. 1, where an oscillatory circuit can be 
connected to any pair of electrodes, Such a device can be 
used as the high-frequency oscillator or a regenerative 
amplifier, Another type of strophotron based on a different 
type of electrostatic potential well is illustrated in 

Fig, 2; this is a coaxial strophotron (Ref. 5). In the 
following the strophotrons of the above type are investigated 
but it is assumed that the electrons interact with a 
travelling electromagnetic wave, In the derivation of the 
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principal equations it is assumed that; the beam current 
is small, the length of the interaction space is 
comparatively large and that the interaction takes place 
with only one synchronous wave. The motion of an electron 
in a two-dimensional potential well in the presence of a 
constant magnetic field H is described by the following 
nonrelativistic equation: 


ny q 2 
ee ee eee = H+ HL | (1) 


where EL and H 


are the high-frequency electric and 
is the electrostatic field having 


Ne 
magnetic fields, E 


° 
components Bie and Boy F e is the charge of an electron, 
m is its rest mass and jf = e/m, » if the motion along 


the axis 2z is uniform and if the high-frequency field can be 
Card 2/8 
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regarded as a perturbation the solution of Eq. (1) can be 
in the form of; 
1 1 
r= 22 + x, (x + se! dy | x‘ 1<| x | (2). 
The zero approximation of the electron motion can be described 
by Eqs. (3), where the function EY changes its sign at 


x = 0. The solution of the first of these equations 
corresponding to the real initial conditions and being a 
periodic function of t with a period Tp - 21/4, is 


assumed to be in the form of Eq. (4). The derivative of this 

is given by Eq. (4.8), The equation for the first approximation 
is obtained by substituting Eq. (2) into Eq. (1) and is in 

the form of Eq. (5), where D (x) = n(QE/ax) ; and 


E_ is the x-component of the high-frequency electric field. 
The general solution of this homogeneous equation should be 
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in the form of Eq. (6), where u(t) ais a periodic function 
of time, Cy and Cy are arbitrary constants and M 


is the so-called parameter of non-isochronism, which is ‘ 
proportional to the derivative of the oscillation: frequency 
W, with respect to the oscillator energy A - The parameter 


of non-isochronism M is expressed by Eq. (7). If it is 
assumed that the high-frequency field in the interaction 
Space is in the form of a plane nonhomogeneous wave, the 
solution of Eq. (5) is approximately given by Eq. (10), 
where U5 is the velocity corresponding to the drift 


velocity Vv, and Vo is the amplitude of the plane wave, 


On the other hand, the amplitude of the synchronous wave 
excited in the system by the electron beam is expressed by 


Eq. (11), where I, is the beam current, N isa normalising 
coefficient and t = 2/V is the transit time of an electron 
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to the cross-section z. By substituting Eq. (10) into 
Eq. (11) and integrating it with respect to t ,;, the 
following scattering equation is obtained: 
I h 
(6 - 6)? =~ CF = - ~2 i5 
4 2U a,h-N 
e lio 


M [ s,,|? (12) 


-1 
where only the resonance terms of the order [o(6 ~ 1)?| 


are considered, This equation determines the correction 
factors to the propagation constants bho =sh- ho o Eq. (12) 


is analogous in fo-z to the dispersion equation of the normal 
travelling-wave tuve of the type "0", If the relativistic 
effects in the tube are taken into account, the equation of 

the first approximation is in the form of Eq. (13), where 

X(t) ais the solution of the zero approximation, The parameter 
of non-isochronism in this case is given by Eq. (14). The 
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scattering equation is now similar to Eq. (12) except that 
M is replaced by the expression of Eq. (14). When the 
electron oscillations in the potential well can be regarded 
as being harmonic and the parameter M is small, it is 
necessary to introduce the resonant components of the order 


(6 - e)7? « In this case, the scattering equation is in the 
form of Eq. (15). This can further be written as Eq. (16). 
For strong currents, Eq. (16) is approximately expressed by 
Eq. (16a), This represents the so-called "M" type of oscillator 
systems. Such systems give the possibility of generating 
electromagnetic oscillations, this being due to the presence 
of complex roots in Eq. (l6éa), The amplification coefficient 
of such systems is determined by the imaginary component of 
the correction factor 6. Its dependence on current is 
illustrated in Fig. 4. -The above formulae are used to analyse 
a coaxial strophotron with a travelling wave, It is shown 
that the gain of this system for the direct wave in the 
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absence of absorption is given by: 
G = - 9.54 + 47.3 CL/A 


where C is defined by Eq. (18) and L is the length of 
the system, A graph of C asa function of a/b (Fig. 2) 
is given in Fig. 5. The above interaction mechanism is 
dependent on the self-phasing of the particles in the field. 
However, if the beam passes in the vicinity of the wall of 
& transmission line, the situation is different, The 
mechanism of the interaction of nonlinear beams with electro- 
magnetic waves can be analysed on the basis of the results 
obtained by V.M. Bokov (Ref. 11). In this case, the first 
approximation can be written in the form of Eq. (19), where 
F(z) is a slowly changing function of z. By analysing 
this equation it is found that for a beam with uniformly 
distributed current, the gain is expressed by the third 
equation on p. 835, where j is the current density. 
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There are 6 figures and 12 references; 3 English and 
9 Soviet; one of the Soviet references is translated 
from English, 
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TITLE: interaction Between a Trochoidal Electron Beam 
and Electromagnetic Waves in a Rectangular Waveguide 


FERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Radiofizika, 1960, Vol. 3, No. 6, pp. 1033-1044 


TEXT: A detailed analysis of the interaction between a 
trochoidal electron beam and electromagnetic waves ina 
rectangular waveguide with three ideally conducting wallsand 
"one" impedance wall is presented. A sufficiently weak 
electron beam interacts effectively with one of the normal 
waves in a transmission line or waveguide only under tie 
condition that hoi + 6) = he +, why, or; 


mw ; 
wis H (1) - 
(1 + ee -il ae \ 
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where m = 0, pul 1, + 2, eee Je | <ee and ho = w/v!) is the 


propagation constant of the corresponding normal wave in a 


"cold" waveguide; vy = E,/B, is the drift'velocity of the 
electrons moving along a trochoid and having an oscillation 
amplitude ai in crossed fields E and Bs; 


he = w/v, ‘ hy = y/Yy 1 Wy, = (e/m)B, = 1B, which is the 
Syromagnetic frequency. If the condition of synchronism 


given by Eq. (1) is fulfilled, the scattering equation for the 
correction of the order 6 « (h - hy)/b, for the propagation 


constant of the electromagnetic wave in the waveguide for 
comparatively weal: Signals (without taking into account the 
Space charge) is in the form (Refs. 2, 5): 


; AH x2 . ; 
E = A . ma 4, . R 
y= 1, COS(x,x) ch(ty); H, iz, C0842) ch(ry); ma) (3) ) 
j Ante oa, . 
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where I, is the beam current, 


v/2n is the voltage corresponding to the drift 


velocity, 
By = v,/c (where c is the velocity of light, 
— vy is the transverse electron velocity), 


Gp? Go G, are the Fourier coefficients of the 
high-frequency Lorenz force acting on 
an electron moving along a stationary 
trajectory in the field of a non- 
perturbed normal wave, 
N is the normalising coefficient of this wave. 
Eq. (2) is used to analyse the interaction between the 
H -<-wave in a smooth-walled rectangular wave with the 
ol 
electron beam and its interaction with a non-symmetrical wave / 
in a comb-type (periodic) waveguide. The interaction between v 
the electron beam and a symmetrical wave in a comb-type strip 
waveguide is also investigated; the following special cases in 
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the above type of interaction are considered: a nagnetron / 
amplifier with a trochoidal beam; interaction with a fast x 
electromagnetic wave and interaction with a slow electro- L 
magnetic wave, The problem was also investigated experimentally 

on two specially constructed models, provided with comb-type 

delay systems. Such a system is illustrated in Fig. 4; this 
consists of: 1 - a comb-type anode; 2 - cathode; 

3 - focusing electrode; 4 - electron beam and 5 - a cathode 

plate. Both models were designed for the 3-cm operating range. 


The results of the experiments are in good agreement with the 
calculated data and indicate that for the electrons rotating 
in a constant magnetic field both mechanisms of interaction 
of the type "0", i.e, the self-phasing and the spatial de- 
bunching, are equally effective and can be employed in micro- 
Wave amplifiers and osciliators, There are 0b figures and 

ll references: 10 Soviet and 1 non-Soviet. 
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TITLE: The Instability of a System of Excited Oscillators With 


Respect to Electromagnetic Disturbances 


PERIODICAL: Zhurnal eksperimental'ncy i teoreticheskoy fiziki, 1960, 
Vol. 39, Now 2(8), pp. 326-331 


TEXT; A current of charged wank iuied Whiek moves rectilinearly and unifom- 

ly (velocity v) is instable with raspest to electromagnetic disturbances 

if v is greater than the velocity of light in the surrounding medium oc , 
Classically, this instability is considered to be the consequence of a 

grouping (autophasing) of particles in the electromagnetic wave field; Am 
these waves propagate in the Cherenkov cone; the clusters produce co<= 

herent Cherenkov radiation. Analogous instabilities may be observed also 

in ourrents of excited electric oscillators, with the only difference that 

hers a coherent radiation is emitted alao if v < OF: In the present paper, 


the autnor discusses the possible mechanisms of the autophasing of ex- 
cited oscillators in a radiation field leading to instability of the 
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System with respect to electromagnetic disturbances. The attempt is made 
te explain these instabilities both classically and quantum-theoretically, 
For this purpose, a current of excited Oscillators is investigated. where 
each oscillator ig assumed to baa charged particle oscillating freely 

in a reference system at the frequency @,> At the instant t_. the osoil« Ly 
lation amplitudes of all particles are assumed to be equal, Sc that the 
macrosoopic current vanishes, and no electromagnetic ra iaticn oosurs. 

By means of an electromagnetic disturbance of the form 2 - e(ryai@t 

Rh: R(e)e i?! the motion of the oscillators igs disturbed, and a variable 
polarization current occurs. First, the case of a harmonic osci}lator is 
briefly discussed; the grouping of excited osciliaters according to phases 
which is necessary for instability, is possible only if <ne motion of the 
oscillators in the 2xternal field obeys nonlinear equaticns: For an ane 
harmonic oscillatory in weak axternal field, two different phasing meohar- 
iams are pousible- 1)}"A phase grouping" of the anharmonic oseiilators, and 
2) A spatial grove:ng of the moving oscillators in an inhomogeneous field. 
Beth cases are treatad. and the Mathematical results are discussed. Tha 
inastabitity of such a system may be explained classisaliy. and 1g net 
reiated witn pure quantum effects; navertheless. a quantum-checretisal 
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interpretation is of interest as shown by the author in the last part of 
this paper. Txo possibilities are discussed on the basis of the most simple 
tdealized system: a) The instability of the system of anharmonic oscilla-~ 
tors is related with a difference in the spacings of their energy spectra. 
b) The displacement of a moving excited oscillator in an inhomogeneous 
eloctric field is connected with a recoil in the emission (cr absorption) 

of a photon. The author finally thanks V. L. Ginzburg and VY. M. Fayn for 
dissussions. V, I, Gayduk is mentioned. There are 18 references: 16 

Seviet, 1 US, and 1 Swedish, xX 


ASSOC LATION: Radiofizicheskiy institut Gor tkavskogo gosudarstvennogo 
universiteta 


(Institute of Radiophysica of Gor‘kiy State University) 


SUBMITTED: February 1, 1960 
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systeus with helical and trochoidal electron beams 


PERICDITAL: Izvestiya vysshikh uchebnyt:h savedeniy, 
Radiofisika, 1961, v- hy, no. 3, pp- 547 - 559 
TEXT: Tae results premted in this work were reported in 


a paper read at the 13th General Assembly of URSI in 
September, 1960. 

Wonen considering the interaction of electrons and electro- 
magnetic field, it is often necessary to introduce the 
relativistic corrections into the scatteriny equations of the 
systoms which operate with helical or trochoidal electron 
beans (Ref. 1 - this journal, ©, 441, 1959 and 2, 450, 1959, 
Ref. 4&4 - R.U. Pantell, Proc. of the Symp. on millimetre waves, 
Politechn. Press, Brooklyn, New Yori, 1959, and Ref. 5 - 

the author - this journal, 2, 836, 1959). This work is 
concerned with the derivation of the relativistic scattering 
equation for this type of system; tire ecation is derived 
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tye 


under the usual assumption that the clectron concentration 
is small and that the signals are comparatively weak. The 
problen of es:citation of a waveguide by a thin non- 
rectilinear eclecton beam was consicered in Ref. 1 and the 
final formulac from that work are used. The Fourier a 
components for the field excited in a waveguide can be written 
in the form of a sum of normal waves: 
E.= 3) (Viet + Br) — 2 (4 Z0z0: 


s im 


Ho= Ni (VEE + VCH) (1) 


s 
+ + xik,.z + sik,.e 
where E> = oe, and Ho = h, c are the 
intensities of the electric and magnetic fields of the norma! 
waves at the frequency w , respectively, Zz, is the unit 
vector of the axis z , which is parallel to the axis of the 
waveguide and ahs is the Fourier comoment of the current 
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density g(t) = | ico” 


dw . The amplitudes of the normal 


+ : ’ ; 
waves V= can be calculated if the equation of the electron 
rs) 


bean which excites the waveguide is written in a parametric 
form ri=rlv, t) and the expression for V_ is integrated 


vy 
with respect to the transit time “~ (i.c. integrated along the 
.electron trajectories). It can also be assumed that the 
electrons in the bean undergo small harmonic deviations at the 


\ 
frequency wa ‘so that at 
r= ris) + rials) co Crinl <. D); . 


+ = 342) -F spo(z) ef (rg oT) 


where ce is the stationary value of <x. he amplitudes 


can thus be written as; 
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a fo 
~ ON 
ns 


wr) : : 
fin Vl: trent} de + 


i 
zal?) 
| [rie + OCs) trad Ey | rt] : 


a2 
‘uv 


where are transit times corresponding to the start 
and termination of the bean, 
is the DC component of the beam current, 


is the normalising factor and 
v (2) is the electron velocity in a non-perturbec bean. 
—o 


x . ’ ~ aly ; = 1 t 
The quantity is the Lorentz force, which is defined by 


Card 4/10 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000514310010-6" 


